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Linearity  and  Dynamic  Range 
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Linearity  Requirements  in  Analog  Arrays 
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How  Digital  Arrays  “Theoretically”  Improve 
_ Dynamic  Range _ 
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..  but  there’s  one  BIG  problem 
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that  many  of  these  nonlinearities  would  be  correlated.  Thanks  to  the 
ADC,  we’ve  also  collected  data  to  show  this  experimentally 
...as  you  shall  see.  ] 
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Novel  Approach: 

-  Decorrelation  of  Array  Nonlinearities  - 
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NOTE:  We  do  not  remove  nonlinearities  ... 
but  we  do  prevent  them  from  being  correlated  (i.e.,  no  array  gain) 


Addresses:  Harmonically  related  spurs  generated  by  ADC,  DDS  and  DAC, 
MxN  products  in  mixer,  and  LO  and  ADC  phase  noise 
-  Varied  LO  causes  different  sets  of  frequencies  to  be  excited 
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Predicted  A/D  Nonlinearities 
with  Receiver-Dependent  LO 


O 


Randomized  LO  modulation  makes  spurs  appear 
uncorrelated,  thus  avoiding  array  gain 


Predicted  DDS  Nonlinearities 
with  Receiver-Dependent  LO 
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Example  2:  Receiver-Dependent  Dither 


Randomized  dither  makes  spurs  appear  uncorrelated,  thus  avoiding  array 
gain  (ADCs  and  DACs  only) 
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other  Types  of  Distortion 
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ADC  Testbed  Objectives 
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-2x2  Mixer  Intermodulation 
Product  Correlation 
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LO  Offset  Mitigation  Applied  to  -2  x  2  Mixe 
^  Intermodulation  Product  Correlation 
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Third-order  Intermodulation  Correlation 
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